Objective: To investigate whether home visits by a occupational therapist reduces the risk of falling and improves the autonomy of older patients hospitalized for falling.
Fal ls represent a major public health problem among older people. 1, 2 In a community-dwelling population, about one-fourth of persons aged 65-79 yr and half of those aged Ն80 yr will fall every year. 3 The cost of falling is individual in terms of physical and psychological trauma, loss of independence, institutionalization, or even death, and it is costly for society services in terms of resources and bed occupancy. 4 A total of 18% of the population admitted in the medical geriatric department of the Lille Regional University Hospital, Lille, France, are hospitalized for falls.
Risk factors, consequences, causes, and circumstances of falls have been well evaluated in multiple studies. [5] [6] [7] There are numerous tools and clinical tests to determine the risk of falls. It is recognized that falls result from multiple interacting factors that include intrinsic and extrinsic factors. 8 Retrospective studies have revealed that between 35% and 45% of falls are caused by home hazards such as poor lighting, inadequate bathroom grab rails, inadequate stairway banisters, exposed electrical cords, clutter on floors, and the ubiquitous thrown rug. 9 -13 Most of these environmental risk factors have a strong impact on the rate of falls. 14, 15 Therefore, it is crucial to treat them. However, environmental hazards are not an absolute risk factor of falling. Falls result from an imbalance between the patient's autonomy and environmental hazards.
Although numerous authors have claimed that the assessment of older patients at risk for falling must include a home hazards evaluation, [11] [12] [13] only a few studies investigated whether such an intervention is really efficient in reducing the rate of falls. 16 -18 Cumming et al. 19 made visits to the homes of older patients hospitalized for falling and showed that home modifications could prevent falls. To the best of our knowledge, no previous study has investi-gated the long-term effect of home visits on the autonomy of the older patients at risk for falling.
We performed a randomized, controlled study on a population of older patients hospitalized for falls. This study was performed to answer two questions: (1) Can home visits improve the discharge of older patients hospitalized for falls and help to preserve their autonomy? and (2) Are home visits efficient in reducing the rate of falls? The rate of further falls and level of autonomy during a 12-mo follow-up period were evaluated. Secondary endpoints were death and institutionalization.
PATIENTS AND METHODS

Study Population.
We selected patients between December 1997 and September 1998 among older patients, who were hospitalized for falling, in the acute geriatric department of the geriatric hospital «les Bateliers» of Lille, France. The geriatric hospital is in the center of Lille and admits people of the metropolitan region (1,153,000 inhabitants; 17.8% of this population is aged Ͼ60 and 5.6% is Ͼ80). Patients admitted in the department are referred directly by their general practitioner or by the emergency department.
Subjects were eligible for inclusion in the study on condition that they were aged Ն65 yr, were hospitalized for falling, were able to return home after hospitalization, and that they gave informed consent to participate in the study. We excluded patients with cognitive impairment (Mini Mental test, Ͻ24), without phone, patients who lived further than 30 km from the hospital, and those whose falls were secondary to cardiac, neurologic, vascular, or therapeutic problems. All patients were informed of the development of the study. All subjects gave written informed consent, and the trial was approved by the Formal Ethics Committee.
Methods. Baseline information was obtained at the beginning of the hospitalization. It consisted of information about demographic data, marital status, social support, living situation, concurrent disorders (cardiac disease, cerebrovascular disease, neurologic disease, depression, diabetes mellitus, cancer, chronic lung disease), current medication, cognitive assessment, functional status before the fall, and a detailed history of the fall.
Functional status was estimated by using three autonomy scales. The activities of daily living (ADL) scale estimates bathing, dressing, use of the toilet, walking inside and outside, urinary and faecal continence, and preparing meals. Scores range from 0 (totally dependent) to 6 (totally independent). 20 The instrumental activities of daily living (IADL) scale assesses using the telephone, taking medication, using public transportation, and managing a budget. For each criterion, a score of 1 means being dependent. 21 The functional autonomy measurement system (SMAF) scale is a global evaluative instrument and estimates seven fields of activities of daily living, mobility (six items), communication (three items), mental function (five items), and instrumental activities of daily living (eight items). Scores range from 0 (total independence) to 87 (total dependence). 22 A general physical examination was performed on all patients during the first day of hospitalization. The patient's balance was tested by the get-up-and-go test and by asking the patient to stand on one leg. Impaired balance was defined as the inability to perform the get-up-and-go test in less than 20 sec or to stand on one leg more than 5 sec. 23 Cognitive status was estimated by the Mini Mental test of Folstein. 24 For each patient, regarding the baseline information and the medical assessment, causes and risk factors for falling were determined. Physical therapy was started during hospitalization. Therapeutic modifications were made during the stay. The patient and his or her family were informed on home safety and possible social assistance. Randomization was made by using a randomnumbers table. Participants were randomly assigned to the intervention group (home visit) or the control group.
A single visit at home was undertaken, during the time of hospitalization, from both a physical medicine and rehabilitation doctor and an ergotherapist for all intervention group patients. The hospital social worker was contacted after the visit to assess the problems that were encountered. The home visit took about 2 hr and enabled us to evaluate the patient's abilities in his or her real life environment. Each ADL and some IADLs were performed or mimed (preparing meals, taking a bath, washing oneself, using the toilet, using the phone). Transfers, mobility inside and outside, and using the stairs were tested. Environmental hazards were identified and documented with a check list. When possible, modifications such as the removal of loose carpets or shifting of furniture were made with the patient's consent. Whenever a hazard could not be removed, the occupational therapist provided advice on how to live more safely with the hazards. Social supports were addressed. Persons likely to bring social assistance to the patient were contacted.
Follow-up. Follow-up was provided by one of us by contacting each patient by phone, for the intervention or the control group, every month during 6 mo and at 12 mo. Information about subsequent falls, hospital admission, institutionalization, death, and functional status (ADL, IADL, SMAF) was obtained. The occupational therapist checked if the home modifications had been made or encouraged their realization.
Statistical Analysis. The evolution of autonomy over 12 mo was evaluated by paired Student's t test or Wilcoxon's signed-rank test. To compare the two groups (control group and intervention group), we used an independent Student's t test or Mann-Whitney U test.
RESULTS
Demographic and Clinical Data
A total of 109 patients who met our inclusion criteria were hospitalized in our department for mechanical falls during the period of the study. There were 49 patients who were left out because of the exclusion criteria. Because of inclusion and exclusion criteria, only 60 patients were randomized: 13 men and 47 women (24 women in the control group and 23 in the intervention group; not statistically significant). The mean age of subjects was 83.2 Ϯ 7.7 yr (control group, 82.9 Ϯ 6.3; intervention group, 83.5 Ϯ 9.1; not statistically significant). The mean number of falls during the 3 mo preceding the initial hospitalization was 3.21 Ϯ 0.52 (control group, 3.22 Ϯ 0.6; intervention group, 3.20 Ϯ 0.5; not statistically significant).
There was no significant difference in initial autonomy between the two groups, whatever the scale. Initially, the average ADL score was 4.13 Ϯ 0.29 (control group, 4.11 Ϯ 0.31; intervention group, 4.15 Ϯ 0.28; not statistically significant), the average SMAF score was 30.08 Ϯ 2.32 (control group, 31.00 Ϯ 2.51; intervention group, 29.17 Ϯ 2.13; not statis-tically significant), and the average IADL score was 2.53 Ϯ 0.19 (control group, 2.70 Ϯ 0.19; intervention group, 2.37 Ϯ 0.20; not statistically significant). Main demographic and clinical data and the results of the initial evaluation of autonomy are presented in Table 1 . There was no significant difference in age, sex, associated disorders, ADL, IADL, or SMAF scores between the two groups.
Follow-up
Death. Nine patients died during the follow-up period; three from the control group and six from the intervention group. This difference was not significant.
Falls
Twenty-eight patients had a fall recurrence; 15 were in the control group and 13 in the intervention group. This difference was not significant. The mean number of fall recurrence was 0.72 Ϯ 0.19 (control group, 0.82 Ϯ 0.22; intervention group, 0.68 Ϯ 0.16; not statistically significant).
Institutionalization.
All patients returned home after the initial hospitalization. During the follow up period, 19 patients were institutionalized. Twelve were from the control group, and seven were from the intervention group. This difference was not significant. Rehospitalization. Fifteen patients were rehospitalized within 12 mo after the initial hospitalization. Seven patients were rehospitalized for falling; three were in the control group, and four were in the intervention group. This difference was not significant. Table 2 summarizes the results concerning death, falls, institutionalization, and rehospitalization.
Autonomy. Globally, the autonomy of patients decreased within 12 mo. Mean SMAF score at 6 mo was 33.64 Ϯ 2.52 and 35.50 Ϯ 2.91 at 12 mo. Mean ADL score at 6 mo was 3.45 Ϯ 0.29 and 3.3 Ϯ 0.31 at 12 mo. Table  3 displays the evolution of the different autonomy scores in the entire population. Only mobility assessed by SMAF was better after 6 mo (increase of 0.11, not significant), and communication by SMAF was steady after 12 mo.
By comparing the two groups, we can observe that the loss of autonomy was significantly more prevalent in the control group than in the intervention group in numerous domains. In the control group, mean SMAF score at 6 mo was 37.73 Ϯ 2.40 and 39.25 Ϯ 2.3 at 12 mo (P ϭ 0.001). Mean ADL score at 6 mo was 3.11 Ϯ 0.27 and 2.76 Ϯ 0.29 at 12 mo (P Ͻ 0.0001). Mean IADL score at 6 mo was 2.96 Ϯ 0.18 and 3.14 Ϯ 0.16 at 12 mo (P ϭ 0.008). In the control group, the autonomy decreased in all domains after 6 and 12 mo. The loss of autonomy was significant in numerous domains. Only the function of managing a budget was steady after 6 mo.
In the intervention group, mean SMAF score at 6 mo was 29.55 Ϯ 2.64 and 31.76 Ϯ 3.53 at 12 mo (not significant). Mean ADL score at 6 mo was 3.79 Ϯ 0.32 and 3.84 Ϯ 0.33 at 12 mo (not significant). Mean IADL score at 6 mo was 2.41 Ϯ 0.20 and 2.24 Ϯ 0.19 at 12 mo (not significant). In the intervention group, autonomy was better preserved. After 6 mo, mobility score and instrumental activities in daily life score from the SMAF scale were increased; other domains of autonomy were altered. At 12 mo, autonomy was steady or decreased. No result was significant. Table 4 shows the modification of different autonomy scores (increase or decrease) in the two groups at the beginning of the study, at 6 mo, and at 12 mo.
DISCUSSION
Although home hazards are recognized as an important and potentially modifiable risk factor for falls, few studies have investigated the effectiveness of interventions to reduce them. 16 -18 Home hazards are rarely taken into account during hospitalizations of older patients at risk for falling because of the difficulty in assessing home hazards by questioning, even with a very detailed check list, without visiting the patient's home. In older, nonhospitalized, community-dwelling persons, few previous studies have investigated the effectiveness of home visits intended to reduce the risk of falls, and these studies have discordant and inconclusive results. To the best of our knowledge, only two recent studies included patients who were hospitalized for falls. In a randomized controlled study, Close et al. 18 demonstrated that a multidisciplinary approach including medical assessment and home visit was efficient in reducing the risk of falling. The study from Cumming et al. 19 was the only one designed to specifically evaluate the effectiveness of home visits. They performed a randomized controlled study with 530 subjects who were recruited primarily before discharge from selected hospital wards. They then noticed a reduced rate of recurrent falls among patients who benefited from a home visit by an occupational therapist. Unfortunately, this very interesting study did not evaluate the autonomy of patients, despite the fact that the main objective of geriatrists is to preserve or improve the autonomy of patients. The main goal of our study was to investigate the effect of home visits on the autonomy of older patients hospitalized for falling. Our in-tervention did not modify the risk of further falls but preserved the patient's autonomy.
Several possible explanations may be advanced. The number of participants in our study was perhaps too small to point out a significant difference between the intervention group and control group in terms of the rate of falls. Our patients were older and more dependent than the participants in previous studies 16 -19 and, as a result, were at a very high risk to fall again (such that the modification of home hazards was not sufficient to significantly reduce the risk of falling). Indeed, it has been suggested that environmental hazards are more likely to be involved in falls in active older people than in the less active, frailer people. [25] [26] [27] [28] However, because we could observe an improvement in locomotion subscale from the SMAF scale in the intervention group, we can suppose that the patients were more active, consequently taking more risks. This paradoxical effect might contribute to an increase in the risk of falling in the intervention group.
The main finding of the present study is that the decrease in autonomy at 12 mo is less severe in the intervention group than in the control group. How can we account for this observation? Home visits allow us not only to observe home hazards, and to modify them when possible, but also to observe the patient in his or her real conditions of life and, consequently, to adapt our recommendations and prescriptions (particularly of physical therapy) to the patient's needs. Thus, we can determine sooner the technical aids and social supports that must be administered.
CONCLUSION
Our study suggests performing a home visit during the hospitalization of older patients at risk for falling contributes to better adapt our preventive intervention and, as a result, to better satisfy the real needs of the patient and better preserve the patient's long-term autonomy.
